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(54) SEMICONDUCTOR LIGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To apply a resin lens to an 
ultraviolet LED chip to decrease production cost and to 
use the ultraviolet light as a stimulating light of a 
fluorescent material without loss, by directly closely 
covering the outer surface of an ultraviolet LED chip 
with a resin containing a fluorescent material and a light 
scattering material. 

SOLUTION: The outer surface of an ultraviolet LED 
chips 1 1 is covered with a fluorescent resin 12 
containing fluorescent material and the light scattering 
material. Further, the chip 1 1 is sealed with a resin which 
forms a resin lens 13. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semi-conductor light emitting device characterized by having covered the external 
surface of an ultraviolet radiation LED chip by the resin containing a fluorescence ingredient and 
light-scattering material, and enclosing the perimeter by the resin used as a resin lens further. 
[Claim 2] The semi-conductor light emitting device which covers by the 1st resin containing the 
fluorescence ingredient and light-scattering material which emit [ external surface / of an 
ultraviolet radiation LED chip ] light in the 1st wavelength, carries out a laminating by the 2nd 
resin containing the fluorescence ingredient and light-scattering material which emit light in the 
2nd wavelength on it, and is characterized by enclosing the perimeter by the resin used as a 
resin lens further. 

[Claim 3] The semi-conductor light emitting device according to claim 2 to which said 1st 
wavelength is characterized by said 2nd wavelength being long wavelength with short wavelength. 

[Claim 4] The semi-conductor light emitting device according to claim 3 characterized by being 
the long wavelength said whose long wavelength is 550-700nm with the short wavelength said 
whose short wavelength is 400-550nm. 

[Claim 5] The semi-conductor light emitting device according to claim 4 characterized by 
including the fluorescence ingredient with which said 1st resin mixed the fluorescence ingredient 
which emits light in the short wavelength of 400-500nm, and the fluorescence ingredient which 
emits light in the short wavelength of 500-550nm, and light-scattering material. 
[Claim 6] It covers by the 1st resin containing the fluorescence ingredient and light-scattering 
material which emit [ external surface / of an ultraviolet radiation LED chip ] light in the short 
wavelength of 400-500nm. A laminating is carried out by the 2nd resin containing the 
fluorescence ingredient and light-scattering material which emit light in the short wavelength of 
500-550nm on it. The semi-conductor light emitting device which carries out a laminating by the 
3rd resin containing the fluorescence ingredient and light-scattering material which emit light in 
the long wavelength of 550-700nm on it, and is characterized by enclosing the perimeter by the 
resin used as a resin lens further. 

[Claim 7] It covers by the 1st resin containing the fluorescence ingredient and light-scattering 
material which emit [ external surface / of an ultraviolet radiation LED chip ] light in the short 
wavelength of 400-550nm. A laminating is carried out by the 2nd resin containing the 
fluorescence ingredient and light-scattering material which emit light in the long wavelength of 
550-590nm on it. The semi-conductor light emitting device which carries out a laminating by the 
3rd resin containing the fluorescence ingredient and light-scattering material which emit light in 
the long wavelength of 590-700nm on it, and is characterized by enclosing the perimeter by the 
resin used as a resin lens further. 

[Claim 8] The semi-conductor light emitting device according to claim 1 to 6 characterized by 
said light-scattering material being a quartz. 

[Claim 9] The semi-conductor light emitting device according to claim 1 to 6 characterized by 
said light-scattering material being a diamond particle. 

[Claim 10] The semi-conductor light emitting device according to claim 1 to 6 characterized by 
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said light-scattering material being an admixture of a quartz and a diamond particle. 
[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semi-conductor light emitting device which 
used the ultraviolet radiation LED (Light Emitting Diode) chip as the excitation light source of a 
fluorescent substance. 
[0002] 

[Description of the Prior Art] Conventionally, the usual resin lens used for the LED component 
which emits light in the light could not be applied to an ultraviolet radiation LED component, in 
order to absorb ultraviolet radiation, but the hollow cap with which the glass lens was formed at 
the tip has been used for taking out ultraviolet radiation to the exterior of a component by the 
ultraviolet radiation LED component. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when the price of the hollow cap with a 
glass lens and a resin lens was compared, the hollow cap with a glass lens is expensive, and the 
problem was in low-pricing of an ultraviolet LED component. 

[0004] Moreover, since a physical distance in the air existed between an ultraviolet LED 
component and a fluorescent substance when using the ultraviolet LED component which emits 
light in ultraviolet radiation as the excitation light source of a fluorescent substance, the 
ultraviolet radiation which is excitation light was not able to be poured in to a fluorescent 
substance without futility. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention covers the external surface of an ultraviolet radiation LED chip by the resin containing 
a fluorescence ingredient and light-scattering material, and encloses the perimeter by the resin 
used as a resin lens further. 
[0006] 

[Embodiment of the Invention] Drawing 1 is the sectional view showing the 1st operation gestalt 
of this invention. 

[0007] The external surface, i.e., the front face, and side face of the ultraviolet radiation LED 
chip 1 1 are covered with a fluorescent substance 12, and the resin lens 13 is further formed in 
the perimeter. 

[0008] The ultraviolet radiation LED chip 11 was carried in the leadframe 14, and has connected 
the electrode 1 5 and leadframe 1 6 which were formed in the top face by the gold streak 1 7. 
[0009] A fluorescent substance 12 sticks the resin of for example, the epoxy system containing 
a fluorescence ingredient and light-scattering material to the external surface of the ultraviolet 
radiation LED chip 1 1 by the DIP approach or the potting approach, and coats it. 
[0010] About the fluorescence ingredient which emits light in the fluorescence ingredient and the 
long wavelength of 550-700nm which emit light in the short wavelength of 400-550nm as a 
fluorescence ingredient, it is independent, respectively, or they are mixed and used. 
[001 1] Moreover, as light-scattering material, a quartz (silica) with a particle size of 1-5 
micrometers, a diamond particle, or the ingredient that mixed them is used. 
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[0012] The resin lens 13 is formed of the casting method usual by the resin of for example, an 
epoxy system etc. 

[0013] Thus, if a current predetermined on a predetermined electrical potential difference is 
passed and driven through leadframes 14 and 16 to the constituted light emitting device, the 
ultraviolet radiation LED chip 1 1 will emit light in ultraviolet radiation. 

[0014] Since the fluorescent substance 12 stuck the ultraviolet radiation LED chip 11 and it has 
covered except the field carried in the leadframe 14, there is no physical distance between them 
and the ultraviolet radiation which emits light from the external surface of the ultraviolet 
radiation LED chip 11 is almost poured into a fluorescent substance 12 100%. That is, ultraviolet 
radiation does not have futility and can be efficiently used as an excitation light of a fluorescent 
substance 12. 

[0015] Since ultraviolet radiation is irradiated by the fluorescence ingredient in resin, a 
fluorescent substance 12 emits light in the fluorescence of predetermined wavelength. Under the 
present circumstances, since ultraviolet radiation is scattered about by the mixed dispersion 
material and a fluorescence ingredient is uniformly irradiated with a fluorescence ingredient, 
luminescence of fluorescence is performed efficiently. 

[0016] Moreover, since the fluorescence which emitted light is also widely scattered about by 
dispersion material, it becomes uniform fluorescence, and when it applies to a display, the 
uniform display effectiveness is acquired. 

[0017] Although it is good as dispersion material to use a quartz in cost, a diamond shows about 
2.4 and a very high refractive index to the refractive index 1.45 of a quartz (silicon dioxide). 
[0018] It means that this is suitable for changing the course of the flux of light, and a particle 
number can bend the course of light considerably at least within the mixed resin. 
[0019] Therefore, since the flux of light is enough mixed within the resin of a fluorescent 
substance 12 and it is emitted outside, when a diamond is used, the good condition of mixture of 
the flux of light can be realized. 

[0020] In the case of a diamond, on reason, it becomes some cost rise as compared with a 
quartz, but it is also a several microns particle, and if the amount used for per light emitting 
device is also small and is considered from the effectiveness, it is not a practically big problem. 
[0021] Since the external surface of an ultraviolet radiation LED chip was covered by the resin 
containing a fluorescence ingredient and light-scattering material as mentioned above according 
to the 1st operation gestalt, and ultraviolet radiation is not taken out to the exterior of a light 
emitting device but takes out only fluorescence outside, it can apply the resin lens used for the 
general light emitting device as it is, and low-pricing of it is attained. 

[0022] Moreover, since the fluorescent substance touches the ultraviolet radiation LED chip 
directly, the physical distance between an ultraviolet radiation LED chip and a fluorescent 
substance serves as zero as a matter of fact, and the ultraviolet radiation which emits light from 
an ultraviolet radiation LED chip does not have futility, and can be efficiently used as an 
excitation light of a fluorescent substance. 

[0023] Furthermore, since a fluorescence ingredient and light-scattering material were mixed as 
a fluorescent substance, ultraviolet radiation is scattered about, a fluorescence ingredient can be 
irradiated, the excited fluorescence can also be scattered about, and efficient uniform 
fluorescence can be acquired. 

[0024] Drawin g 2 is the sectional view showing the 2nd operation gestalt of this invention, and 
shows only the parts of an ultraviolet radiation LED chip and a fluorescent substance. 
[0025] Like the 1st operation gestalt, although a fluorescent substance 20 is formed in the 
external surface of the ultraviolet radiation LED chip 1 1 , it differs from the 1 st operation gestalt 
in that a fluorescent substance 20 is formed by two-layer [ of the 1st resin 21 and the 2nd resin 
22]. 

[0026] The 1st resin 21 is resin containing the fluorescence ingredient and light-scattering 
material which emit light, the 1st wavelength, for example, short wavelength, and the 2nd resin 22 
is resin containing the fluorescence ingredient and light-scattering material which emit light, the 
2nd wavelength, for example, long wavelength. 

[0027] The external surface of the ultraviolet radiation LED chip 1 1 is covered by the 1st resin 
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21, on it, the laminating of the 2nd resin 22 is carried out, the two-layer fluorescent substance 
20 is formed, and the perimeter encloses and consists of resin lenses further. Although about 
0.1 -0.2mm is suitable for the thickness of each class, it is not limited to this. 
[0028] thus — if light is made to constitute and emit — the fluorescence of the short 
wavelength of a blue system, and a reddish long wave — merit's fluorescence is mixed, not only 
by the ability of white fluorescence to be made to emit light but by adjusting the thickness of a 
layer, the amount of luminescence can be controlled, color tone adjustment can be carried out, 
and the luminescent color can be changed. 

[0029] Moreover, although it is 400-550nm as short wavelength and is 550-700nm as long 
wavelength, 460-485nm can be chosen, for example as blue, corresponding yellow can be chosen 
on the wavelength of about 570-590nm, and white can also be realized. 

[0030] In addition, the 1st resin 21 can be made to be able to mix the fluorescence ingredient 
which emits light in the short wavelength of 400-500nm, and the fluorescence ingredient which 
emits light in the short wavelength of 500-550nm, and the light of the short wavelength of a blue 
system can also be made to emit light. 

[0031] the fluorescence ingredient which emits light in the light (blue system) of short 
wavelength — the 1st lower layer resin 21 — mixing — a long wave — the reason for mixing in 
the 2nd resin the fluorescence ingredient which emits light in merit's light (reddish) - — a long 
wave — it is because the quantity of light which is decreased or absorbed and reaches a front 
face will decrease in case the ultraviolet radiation for exciting the fluorescence ingredient of 
short wavelength penetrates a lower layer if merit's fluorescence ingredient is arranged in a 
lower layer. 

[0032] Since the fluorescence ingredient of short wavelength needs excitation energy higher 
than the thing of long wavelength, luminous efficiency falls in the ultraviolet radiation decreased 
or absorbed. Therefore, the fluorescence ingredient of short wavelength is used as the 1st resin 
21, and the fluorescence ingredient of long wavelength is mixed in the 2nd resin 22. 
[0033] In addition, since there is a property which the direction of long wavelength tends to 
penetrate when the 1st resin 21 and 2nd resin 22 are formed in a thick layer, the fluorescence 
ingredient of long wavelength may be mixed in the 1st resin 21. 

[0034] according to the 2nd operation gestalt as mentioned above — the effectiveness of the 
1st operation gestalt — in addition, the 1st resin containing the fluorescence ingredient of short 
wavelength and a long wave — since the fluorescent substance was constituted from the 2nd 
resin containing merit's fluorescence ingredient in two-layer, white is not only realizable, but the 
luminescent color is changeable by adjusting the wavelength to combine and the thickness of a 
layer. 

[0035] Drawing 3 is drawing showing the 3rd operation gestalt of this invention, and shows only 
the parts of an ultraviolet radiation LED chip and a fluorescent substance like drawing 2 . 
[0036] Like the 1st and 2nd operation gestalt, although a fluorescent substance 30 is formed in 
the external surface of the ultraviolet radiation LED chip 11, the fluorescent substance 30 is 
formed by three layers, the 1 st resin 31, the 2nd resin 32, and the 3rd resin 33. 
[0037] the fluorescence ingredient of the 1st resin 31 — the short wavelength (blue system) of 
400-500nm — carrying out — the fluorescence ingredient of the 2nd resin 32 — the short 
wavelength (green system) of 500-550nm — carrying out — the fluorescence ingredient of the 
3rd resin 33 — a 550-700nm long wave — when it considers as merit (reddish), luminescence of 
each color which includes white by three-primary-colors mixing of light can be realized. 
[0038] moreover, the fluorescence ingredient of the 1st resin 31 — the short wavelength (blue 
system) of 400-550nm — carrying out — the fluorescence ingredient of the 2nd resin 32 — a 
550-590nm long wave — merit (yellow system) — carrying out — the fluorescence ingredient of 
the 3rd resin 33 — a 590-700nm long wave — it can also consider as merit (reddish). 
[0039] In this case, although the white which chose the short wavelength of 460-485nm as blue, 
chose the long wavelength of 570-590nm as yellow, and was bluish is realizable as the 2nd 
operation gestalt explained, it can also be made the white of warm sensibility by choosing the 
long wavelength of 590~700nm as the fluorescence ingredient of the 3rd resin 33 as red further. 
[0040] That is, the fluorescence ingredient of the 3rd resin 33 which is the maximum upper layer 
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is equipped with the function to adjust a tint (color tone). 

[0041] Since according to the 3rd operation gestalt the maximum upper layer by the 3rd resin 
was added and it was made the three-tiered structure in addition to the effectiveness of the 2nd 
operation gestalt as mentioned above, it is effective in the ability to perform color tone 
adjustment. 
[0042] 

[Effect of the Invention] Since according to this invention the external surface of an ultraviolet 
radiation LED chip was stuck directly and covered by the resin containing a fluorescence 
ingredient and light-scattering material as described above, a resin lens can be applied, and low- 
pricing can be realized, and ultraviolet radiation can be used as an excitation light of a 
fluorescence ingredient without futility. 



[Translation done.] 
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